T A B L E O F C O N T E N T S
is unclear how many of these children have ongoing motor disorders. Again, the incidence may be greater in low-and middleincome countries with less access to public health services. Global developmental delay and Down syndrome lead to low motor tone and slow acquisition of motor skills, and affect approximately 39 and 1.4 per 1000 children respectively (Boyle 2011; Parker 2010). Genetic mutations that cause motor disorders include the PRRT2 mutation and the GLUT-1 syndrome (Blackburn 2012), but their prevalence is unclear. Many developmental disabilities, including those causing non-progressive motor disorders included in this review, are more common in boys and in families in who live in poverty (Boyle 2011). Disorders are diagnosed by paediatricians, paediatric neurologists and geneticists. Differential diagnosis may take some years due to the slowly evolving nature of some conditions. Motor disorders impair the range, speed, strength and consistency of movements. When disorders affect the movements underpinning vocalisation, speech, gesture and/or facial expression, parents and other caregivers find it hard to recognise and interpret children's attempts to communicate and this can lead to interaction breaking down (Hanzlik 1990; Light 1985; Pennington 2001 ). To promote effective interaction, parents may structure conversations around the children's communication signals that are easy to understand (Dunst 1985; Tannock 1992) . However, this can lead to asymmetrical interaction, with parents introducing topics, asking forced choice questions and then acknowledging their child's response. Such an uneven, parent-led pattern of conversation can make it difficult for children with motor disorders to learn new communication skills. It is estimated that around 22% of children with cerebral palsy have speech intelligibility limitations due to the motor impairments and a further 20% to 30% have no functional speech (Nordberg 2013; Parkes 2010; Stanley 2000). Speech disorder is more likely to occur in dyskinetic and ataxic forms of cerebral palsy than in spastic cerebral palsy (Bax 2006; Parkes 2010) , and is more common in bilateral than unilateral distribution in spastic type (Parkes 2010). The prevalence of speech disorders in other conditions leading to non-progressive motor disorders is currently unknown. Children with motor disorders who also have a cognitive impairment may take longer to reach milestones, such as intentionality and engaging in joint attention with another person, which are vital for interaction, and the development of linguistic understanding may be delayed. Approximately half (49%) of children with cerebral palsy have an intellectual disability (IQ less than 70) and 28% have a severe intellectual disability (IQ less than 50) (Novak 2012). Current research suggests that receptive language is largely commensurate with cognitive development in cerebral palsy (Pirila 2007) but further epidemiological studies are needed to confirm this. Communication difficulties have a profound impact on children's family, social and educational life. Children with communication and motor disorders are more at risk of lower quality of life and restricted social participation than their peers with and without motor disorders (Dickinson 2007; Fauconnier 2009 ). The impact of communication breakdown is felt throughout families, and parents report high levels of stress (Parkes 2011; Pousada 2013). As differential diagnosis may not be possible in early childhood and all motor disorders affecting speech and gesture can lead to intelligibility limitations, this review will be inclusive of all causes of non-progressive motor disorders in the preschool years. One exception to this is Down syndrome. A separate review will consider communication interventions for parents of children with Down syndrome (O'Toole 2016). Therefore, we will exclude studies examining only children with Down syndrome, but will include studies in which Down syndrome is one of a range of disorders causing motor impairment. Degenerative disorders, such as muscular dystrophies, and metabolic disorders may also be associated with motor impairment, and may become apparent after a period of healthy development. As these disorders lead to a loss of skills rather than development following an atypical pattern, as is the case for children with non-progressive disorders, they will not be included in this review. Also, children with severe hearing or visual impairments, or both, have specific difficulties acquiring early interaction skills arising from their differences in processing communication signals, which are beyond the scope of this review. 
Description of the intervention

How the intervention might work
Parent communication training is based on the transactional theory of development, which hypothesises that children and their parents continuously adapt to each other's behaviours (Sameroff 2000) . Following this hypothesis, helping parents to recognise and interpret their child's current communication behaviours and adapt their own interaction style to accommodate their child's physical limitations and create more frequent and appealing opportunities for the child to communicate, should enable parents to prompt their child to communicate more frequently using any intelligible mode (e.g. vocalisation, speech, gesture, AAC). Teaching parents about how communication develops should also enable them to continue to stimulate their child's development by prompting the use of communication for a wider range of purposes and scaffolding the production of more sophisticated communication signals and the use of a wider vocabulary (Girolametto 1996) . Changes in parents' conversation behaviours include: giving their children more time to start interactions and produce messages, responding contingently to children's communication, taking shorter turns in conversation and using less complicated language. Such changes should prompt children to take more turns in interaction, initiate conversation more frequently, and use communication for a greater range of purposes with a wider range of vocabulary. The intervention may also serve to increase parents' confidence in their communication with their children, reduce parental stress as communication breakdowns become less frequent, and help children to interact successfully in a greater number of social activities and with a broader range of people.
Why it is important to do this review
The timing and intensities of interventions, and the effectiveness of communication interventions were rated as the two most important areas for investigation in a recent James Lind Alliance Childhood Disability Research Priority Setting Partnership (Morris 2015). Internationally, there has been a drive in research to develop early interventions to maximise the potential skill development associated with brain plasticity in infancy and the early years. Early communication intervention has often focused on training parents as children's most frequent communication partners, and parent training is now routinely provided by speech and language therapists to families of preschool children with motor disorders (Watson 2015). Previous Cochrane reviews have considered parent training programmes for children with autism (Oono 2013) and primary speech and language delay or disorder (Law 2003), and a future review will investigate parent training for children with Down syndrome (O'Toole 2016). However, the method of delivery of parent training, its contents, dosage and suitability for families of children with motor disorders, have not been evaluated recently. A previous review considered speech and language therapy interventions to improve the communication skills of children with cerebral palsy and included parent-mediated interventions (Pennington 2003) ; its authors identified one randomised controlled trial of a parent training communication intervention. This review will update the section of the previous review that examined training delivered to parents of children with cerebral palsy (Pennington 2003) , to identify new empirical data. It will also consider intervention provided to parents of preschool children with other non-progressive motor disorders, as their communication development is similarly affected. Including all children with non-progressive motor disorders will enable examination of the generic effectiveness of parent training interventions in the preschool period, extending the utility of the review to service providers and policy makers.
M E T H O D S Criteria for considering studies for this review
Types of studies
Randomised controlled trials (RCTs) including cluster-RCTs, and quasi-RCTs in which participants are allocated to intervention groups by methods that are not strictly random.
Types of participants
Children up to five years of age who have a communication difficulty associated with any non-progressive motor disorder acquired before two years of age. We will include children with additional intellectual impairments, including children with Down syndrome, if they have identified motor difficulties. We will exclude studies of only children with Down syndrome, as they will be considered by the review O'Toole 2016, and studies of children whose vision is corrected by spectacles and whose hearing is amplified by hearing aid(s). We will exclude children whose communication is primarily limited by a sensory impairment, as their communication development differs from children who can see and hear the world around them. We will infer motor disorder from descriptions of children's development and confirm this with study authors, if necessary. Communication difficulty will be diagnosed by speech and language therapists or psychologists. Parents of the children above.
Types of interventions
We will consider studies of training delivered to parents with the aim of helping them to promote their child's communication development. Training can be delivered to parents individually or in groups. Training can be delivered by speech and language therapists, psychologists or early educators. Training can take place in the home or in health, education or community support settings. Training programmes may vary in dosage: intensity, frequency and duration. Training may include communication via augmentative and alternative communication (AAC) as one mode of communication in a total communication approach or may focus primarily on communication using AAC. We will exclude facilitated communication.
Comparisons of interest are training delivered to parents versus treatment as usual (e.g. multidisciplinary therapy groups providing motor, sensory and language stimulation); parent training versus clinician-mediated intervention and parent training versus no intervention or waiting-list controls.
Types of outcome measures Primary outcomes
1. Children's ability to communicate effectively in everyday life. Outcomes include children's ability to: i) take turns in conversation, initiating conversation and responding to others' conversational gambits;
ii) use communication for a wide range of purposes such as requesting attention, asking questions, answering questions, making comments and repairing conversation when they have not been understood; and iii) use a range of modes of expression by vocalising, speaking, using gesture or using the AAC system.
2. Adverse events, including reductions in the frequency with which children communicate, or increases in negative behaviour. Outcomes will be measured at the level of activity (i.e. the ability to execute a task), and at the level of participation iii) satisfaction of patient and family with treatment (e.g. rating scales developed for individual studies, Patient Satisfaction Questionnaire Short Form (PSQ-18; Marshall 1994)); and iv) compliance with treatment (e.g. number of sessions missed and reasons for this). We will compare baseline measures with outcomes grouped into the following time points: short term (zero to one month following intervention completion), medium term (two to five months after intervention) and long term (six or more months following intervention). We will combine results from studies where tools measure the same outcome using the same type of data (e.g. frequency of child communication behaviours; standard scores on child language measures).
Search methods for identification of studies Electronic searches
We will search the electronic databases and trials registers listed below, from inception onwards.
1 We will use the search strategy in Appendix 1 to search Ovid MED-LINE. We will adapt the search appropriately for other databases. We will not limit the search by the country in which the research was undertaken, the language in which the research is reported, year of publication or publication status. We will seek translations of papers published in languages other than English when necessary.
Searching other resources
We will handsearch the reference lists of relevant papers and reviews for studies not identified by the electronic searches. We will approach authors working in the field to locate currently unpublished studies.
Data collection and analysis
Selection of studies
One review author (KL) will conduct all searches. Two authors (LP and KL) will independently screen each title and abstract for eligibility against the inclusion criteria (see Criteria for considering studies for this review). When inclusion is uncertain we will obtain the full text of the paper. Two of the three review authors (LP, JG or KL) will be randomly allocated to each paper that appears from the abstract to fit the inclusion criteria and will independently review each paper to determine its inclusion. In the event of disagreement regarding inclusion, the third review author (LP, KL or JG) will review the paper independently and we will reach consensus through discussion and by reassessing the inclusion criteria together. We will record our decisions in a study flow diagram (Moher 2009).
Data extraction and management
We will develop a tool for extracting data for this review. All authors will be involved in data extraction. Two members of the research team (LP, JG or KL) will be randomly assigned to each paper and will independently extract data into Review Manager (RevMan) version 5 (RevMan 2014). We will resolve disagreements by discussion and by involving the third author (LP, JG or KL). We will collect the following data. 7. Intervention provider: speech and language therapist (or relevant term in country of origin), psychologist, teacher, other.
8. Fidelity of intervention: how this was assessed and by whom.
9. Outcome measures: parent outcomes; child outcomes; family outcomes. 10. Results: short term (zero to one month following intervention completion), medium term (two to five months after intervention) and long term (six or more months following intervention) 11. Adverse effects. 12. Conflicts of interest, including declarations of conflicts of interest.
Assessment of risk of bias in included studies
We will extract information on each study about risk of bias. We will rate the risk of bias using the Cochrane 'Risk of bias' tool (Higgins 2011a). Two of the three review authors (LP, KL or JG) will be randomly allocated to each study to extract data and rate risk of bias. Any disagreements will be resolved through discussion or by involving the third review author (LP, KL or JG, i.e. author not assigned to the paper under review). We will rate studies as having low, high or unclear risk of bias in: random sequence generation; allocation concealment; blinding of participants and personnel; blinding of outcome assessment; completeness of data collection; selective reporting; and other sources of bias. We will apply the coding schedule in Appendix 2 for each source of bias.
Measures of treatment effect Binary data
It is possible that some studies may present binary data (e.g. treatment effect achieved or not achieved). For such studies we will calculate an odds ratio (OR) with a 95% confidence interval (CI).
Continuous data
We expect most studies to measure intervention success using continuous measures (e.g. standardised tests of speech and language, number of intelligible words, number of communicative functions, frequency of communication). When studies have used the same continuous outcome measure, we will report the effect size as a mean difference (MD), with 95% CI. For studies that evaluate the same construct using different continuous outcome measures that share the same method of administration (e.g. questionnaires; frequency counts of behaviours measured in direct observation), we will summarise results using the standardised mean difference (SMD) with 95% CI.
Unit of analysis issues Cluster-randomised trials
Cluster-randomised trials may be retrieved in the review; for example, service providers may be allocated to provide a specific type of intervention. If we identify cluster-randomised trials we will follow the guidance in the Cochrane Handbook for Systematic Reviews of Interventions on managing such data (Higgins 2011b, section 16.3). We will check that appropriate analyses have been undertaken (e.g. two sample t-tests comparing the means of the clusters in the intervention group at cluster level or mixed-effect linear regression using individual participant data (Donner 2000)). If this is not certain, we will seek to extract or calculate effect estimates and their standard errors and adjust the standard errors to account for clustering (Donner 1980 ). Adjustment will require intraclass correlation coefficients (ICC) to be reported (Donner 1980). If ICCs are not in the published reports we will request them from study authors. If ICCs are not available we will search similar studies to obtain external estimates of the ICC for the relevant outcomes. If no external estimates are available we will undertake sensitivity analyses using a high ICC of 0.100, a moderate ICC of 0.010 and a small ICC of 0.001 (see Sensitivity analysis). Following Higgins 2011b (section 16.3.6), we will obtain standard errors that account for clustering by multiplying the standard errors of the effect estimate by the square root of the design effect. We will combine the estimates and adjusted standard errors from clusterrandomised trials with those from trials allocating individual participants to groups, using the inverse variance method in RevMan 2014, providing the groups of participants in the trials are similar (Higgins 2011b, section 16.3.7) .
Cross-over trials
It is possible that trials might compare parent training interventions (e.g. if comparing a method of delivery or the effects of a specific topic). In such trials we will include data from the first period only, so as not to count the same participant twice.
Studies with multiple treatment groups
We expect most studies to compare one type of parent-mediated intervention with no treatment or an intervention delivered by the therapist directly to the child. However, if a study investigates multiple treatment groups, we will make single pair-wise comparisons by combining data from all eligible parent training intervention groups and comparing these with data combined from all eligible control groups, as recommended in the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011b, section 16.5.4).
Dealing with missing data
We will request missing data from study authors and send two reminder emails one month apart. We will specifically request data on outcomes and reasons for withdrawals from the study. We will describe missing data and the resulting potential bias using the 'Risk of bias' tool and will note this risk of bias in the Results section of the review. We will refer to the Cochrane Handbook for Systematic Reviews of Interventions for methods of dealing with missing data (Higgins 2011b, section 16.1). If the authors undertook an intention-to-treat analysis, we will use all the results provided. If an intention-to-treat analysis was not undertaken, and continuous data are considered missing at random, we will impute data using a 'last case carried forward' analysis. If binary data are considered missing at random, we will undertake a sensitivity analysis, adopting both a best-and worst-case scenario in which, for example, children in the experimental group are imputed to have a good outcome and poor outcome respectively (see Sensitivity analysis). If binary data are considered not to be missing at random, we will impute the data assuming that the missing data would be negative (i.e. that data are missing because families dropped out of the study because of poor outcomes). If summary data that are required for meta-analysis (e.g. standard deviations) are not reported or provided by authors on request, we will derive them using the calculations provided in the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011b, section 16.1.3). We will address the potential impact of missing data in the Discussion section of the review.
Assessment of heterogeneity
We will assess heterogeneity in clinical characteristics of study samples (e.g. parents' educational level or socioeconomic status, ratio of mothers to fathers in group composition; children's age, type or distribution of motor disorder, level of intellectual impairment, receptive or expressive language, use of AAC) and trial characteristics (e.g. intervention duration and frequency, delivery to individuals or groups of parents, randomisation, concealment, blinding of outcome assessment, losses to follow-up). We will discuss any differences between studies in full. We will use the Chi² test to assess if statistical heterogeneity is likely to be due to chance alone. We will use the I² test and Tau² to describe the variation in effect estimates that is due to heterogeneity rather than sampling error (Higgins 2002).
Assessment of reporting biases
We will seek to minimise reporting bias in this review by searching all publication types, not limiting searches to English language and by contacting authors in the field. Should we identify more than 10 studies that fit the inclusion criteria we will use funnel plots of effect estimates to assess the possibility of publication bias on primary outcomes. We will use Egger's test to test for funnel plot asymmetry (Egger 1997).
Data synthesis
If there are two or more studies reporting interventions that are similar in terms of topic, delivery methods and dosage (duration, frequency and intensity of sessions), and that include similar participants (parents and children) and use similar outcome measures, we will undertake meta-analysis using RevMan 2014, applying a random-effects model. We expect most studies to use continuous measures. However, if an outcome is measured using binary data in some studies and continuous measures in others, we will convert binary results from an OR to a SMD if the continuous measure has an approximately normal distribution or logistic distribution. If data are not normally or logistically distributed, we will conduct separate analyses. We will calculate overall effects using inverse variance methods.
'Summary of findings' tables
We will assess the overall quality of the body of evidence for each outcome using the GRADE approach (GRADE 2008), and assign ratings of 'high', 'moderate', low' or 'very low' quality. As per the GRADE recommendations, the following five factors may reduce the quality level assigned: limitations in the design and implementation of available studies, which suggest a high likelihood of bias; indirectness of evidence (indirectness of population, intervention, control or outcomes); unexplained heterogeneity or inconsistency of results (including problems relating to subgroups); imprecision of results, as shown by wide CIs; and high probability of publication bias. All review authors will be involved in the grading of evidence quality. Two review authors (LP, KL or JG) will be randomly assigned to an outcome and will independently assess the quality of the body of evidence for that outcome. We will resolve disagreements by involvement of the third review author (i.e. author who is not assigned to the outcome). When a review author is an author of an included study they will not be involved in the assessment of evidence quality. We will use GRADEprofiler (GRADEPro GDT 2015) to import data from RevMan 2014, to construct 'Summary of findings' tables. We will present all results for the primary outcomes (children's communication activity and communicative participation; adverse events) and secondary outcomes (children's speech and language function; children's generic participation; parents' communication and interaction; family stress and coping; satisfaction of patient and family with treatment; compliance with treatment) in separate 'Summary of findings' tables.
Subgroup analysis and investigation of heterogeneity
We will conduct subgroup analyses to explore possible sources of heterogeneity:
1. in the presence of severe or profound intellectual or receptive language impairment (impairment in either function more than or equal to -1.9 standard deviations versus nonverbal or receptive language score less than -2 standard deviations); 2. in parental education (high school versus further or higher education);
3. in dosage of intervention (frequency and duration of sessions); and 4. between specific 'named' interventions (e.g. 
Sensitivity analysis
We will use our 'Risk of bias' assessment to inform sensitivity analyses. As it is difficult to blind parents and training providers to the type of intervention, sensitivity analyses will use data from risk of bias arising from random allocation generation, allocation concealment, loss to follow-up, and incomplete reporting of outcomes. We will remove studies judged to have a high risk of bias in these areas to determine their effect on the pooled estimate. We will undertake a sensitivity analysis of binary outcomes if data are considered missing at random, adopting both a best-and worstcase scenario in which, for example, children in the experimental group are imputed to have a good outcome and poor outcome respectively.
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